Neuroprotection against permanent focal cerebral ischemia by ginkgolides A and B is associated with obstruction of the mitochondrial apoptotic pathway via inhibition of c-Jun N-terminal kinase in rats.
We have previously reported that ginkgolides containing ginkgolides A and B (GKAB) reduce infarct size in a rat model of focal ischemia. c-Jun N-terminal kinase (JNK), also known as stress-activated kinase (SAPK), is a critical stress-responsive kinase activated by various brain insults. Previous studies have demonstrated a brief increase in p-SAPK/JNK levels after focal ischemic brain injuries. In this study, we sought to investigate whether the neuroprotective effects of GKAB in rat models of permanent focal cerebral ischemia are associated with the JNK signaling pathway. Sprague-Dawley rats were subjected to permanent middle cerebral artery occlusion by intraluminal suture blockade. GKAB was injected intravenously immediately after ischemia onset. Here we demonstrate in rats that GKAB reduces neuronal apoptosis and blocks the increase of p-SAPK/JNK levels and nuclear translocation after cerebral ischemia in a dose-dependent manner. Furthermore, we report that cerebral ischemia increases ischemia-induced induction of reactive oxygen species, and this effect was blocked by GKAB. In addition, we show that BimL is induced and attenuated by GKAB. GKAB also repressed the ischemia-induced increase in the expression of Bax and reversed the decline in expression of Bcl-2. Likewise, there was a reduction in the release or activation of several mitochondrial proapoptotic molecules, including cytochrome c, caspases 3 and 9, and PARP. Taken together, our findings strongly suggest that GKAB-mediated neuroprotective effects against focal ischemia act through the inhibition of p-SAPK/JNK activation, in which the obstruction of the mitochondrial apoptotic pathway via the JNK signaling pathway is a key downstream mechanism of GKAB.